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^ DRAMS 01^^ nS^ ^J.miM 25tF/c8l! 0I&^ #2 BWM n^t[7\ ^tl 

12^21 ?HI]|AIEiOilAI A^EI^ TebQ. ^^AiOil Ti ^MM my[M9^ ^^4^ 25 

2} TtJk ^ 4^4: S:OI 50 311 e^^l! (TaA)v<-(TiOO.M SS^^^^l^ 

MSmB^m. #3 SSm ITM^- 4 Sis SS}- OhUEf ^4^th ^igs g^sai 

USafll WillAIEI, Ta2iB-Ti02 SSJWSI 
<E^2J ^MM Qiti- ¥2 tiS> 

n : msim y\B 12 : mz^ ggs,*- 

13 : 2^ 14 : 

15 : (TaAV.-{TiQ,X 16 : fe^^ 3^ 

16a : g§S 16b : &S# 



SEiil ^HIIIAlEi BE &gM 310ICK 

^01 3>ii s^^m si:2a, Tjj ssrtph oi^oixm sick aEiu. :?n4:7:^2i #3mhi is 

El gSS 1 3^ &4:0il£ g^§ra> OilEKSott error)2j ElEM^j AlZ^CRef resh 
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ic&ggAI «S(Oepth of Focus):7^ SJ-MHXI SK)^ HH£! 01^ S^JSgOy DIxl 

g^g:^Jfif|^i,^12H5j NO ?HiiAiHs= 256M oi6f2j nm DWM ;a§oi sfit^ s&a 

NO 3HfiHA|E12J ^^HIXI- SfOI 4 LH^I 5°! NO CHilOfl 2t0l 25 LH?a 27 

t^^^gfsUIM Shil ^71 Ifflg(HI IfSSH 02J S«H| WIM 7l2!t^ TaSX^7^ ejH^ LHM S 

mm sa. ^, leco* xrasj gyg?!- s^tl•s^ msm mm^ ij-^ii 

(Oxygen vacancy) xlE^g TaS!7i:7f tj-AI ^^^l^g >.t!i.Qy oiq_ ^g, Ta-CUetstsj 



«0I 3:?l MSM e^oi- 

2h Q.- a& H.4) 7F;i:2) ersss eisi/d g^gei ih^aTm ch.. l^4i^^t^g a 

4=M(H.-0)0| tJ-1 ^XBShTi) SQ. 1^ TMt e{-2r LHW g^^MS gXISh^ OlSiU- 




olSF, g^&f s.'Bm mzma b m^m ^^aasi sssb agm ^q. 

"^S*" ^^^^ ?ltf MSI fi4:(£AI8^i!)7^ ^gg ahSffl &m # 

2^(13)S Sfci*}. ^5(siaip(e stacked structure) £208 EAIS ^gjQfcyl inder) 7 
£ Ibg giSI-S, S^(13)2| iSs §a-(nitridatlon)AIS 3 aaM §aef(14)S ^&t* 

21 ?iiscHi :g »3 A^t^o^(Sio,)Ol ^gEi= 3i# mm^ ska. ?a£r shwi^s^ciPcvD) 

sStHOflAI SSiliei son 2J-AI^(ln-situ) e^i-AjW(ex-situ) ^fflg gSfiDH ^^SAI5^ 

m7^± £ES li'/Hr s?i:7ioiiAi ai?i ^seicb. oim ^oiiaai se^ sot LHPq soo-cg sxiti^ 

D. ^l;2SgH Oimtm §a AI?I^ CH4!M m SSCRapid Themal Process; RTP)g OlgSW 650 
LH5a 950^2J S£E g NH, 71:^^ g?l7IOIlAI OfySSKW §a2r(14)M g«SCTU 37IS(fumace)l 01 

£^2, ?HfliiAiEi2j ^ssiief s^Aiu *^ m ssM 2IJJ S3^H15^2^ 3^(13)2f2< n^m 7a 

7}S £*a5t(SiO.)0| 4Sga^ 2!t ^^XlSh^l $|$fl §tf5t(14)t ^&mt CHdOil 2^(13)21 
f ^^.^'I'W' vapor) £££ HF g^CHF solution)g Al^gShOl i+Sf^lg m?it\Ii ^BM^ 

3g«(unifonnity)§ V&M^ ^Sjog nh.on gstj H.-SQ. 101 5^tfM# AhSSHS 7831 S 
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tm m?\± s£^ 7i± ^9\7mM ti^ s^(i3) ssm m lhxi ffio-csj lhmaj 

M9\7\U NDk OL S9l?|0flAl g«ejsH)l 3^11 SH(dangl ire bondW 7ie<tr 
§tJ-(defect) IMJ\^ g3gS(hoiBogeneity)# 7HidofOJ i?g 2^ tf^^Aig 4= S5Q. 

s. leg gisra, i!s^s^(14)ol aaEioi si^ ^s^aos jhhaieisi ^aasfos (Tau-Qs),.,- 

^^lOilAI, (TeL-05)..HTiO-), ^^5j-(|5)s 300 LHXI 600*c2J ^S.9i lOtorr Om°i If^ES TaSf 

isw moiiAi Ta tmm ^ym^si j\ utim s^m^^ i^a (excess) o- y^:^ 

1 ffl^CCraass f 109 control I er)2f Slf SSI tStHLHS SSSm SllOlffi miM ^'0)U^ 5 

#S8 amm s^t? ^, § 5§ §=' as § «§s ^'aiskm ^saa. oi^ 

Tfl (TacCb),-.-(TiO.-)< «t^^(15)^ M 3£SH|7f Ti/Ta = 0.01 1.0 01 £|£E§«JD, (TaA),- 

Ta m^m «FC(rtess Flow Control ler)2f S^S BoH §^'71 £ES S 

^gir2| Ta(0C.4t). 140 im 330X21 S£ LHOilAI g^^AI?! SSO- Ti SH^M 

±^ Ti[OCH(CH.).], #S8 g^S^S SS*f CFM 200 Ul« 

OflAI SSAIsH aSD. Ti S7I 7^±S 371 *|ftK)l, TICU, TDMAT(tetral<ls- 

dimethylamido-TI), lOEM (tetrakis-diethylaisotto-Ti) tmmSM S^SIS Amtja. 

g S§S 300 LH;^ 50trc£| SaOflAI UV-ai OIS&KB ^AlSteia, Ol^ UISII 4fEH2| (TaA).-.- 
(TiO.-), ate,^(15) msi Ta aw» aOhKS >+:i«52f Bib g^gg if»A|3t 

§ Sgs 2!7|e(furnace) § S§(rapid thermal process; RTP)g A|-g§IO! 650 UTS 

950-C2J N4], 0., E^ N- ?i± ^AISI-^Ql, Oiat-^ US § Sgg WoB bIgS 4^012] 

(TaA)..--CTiO«X e{°^(l5) LHWI eSlSfe &4:5lt^S2F g^gg HITIotDI ^^^g i^AI 

eraAl HISl mm (TaA),.-(TiO.O. a^ej(15)2| SSag SEera SSgg g^fAISQ, 

^712^ gOI U|g§ &^EHS gsttf ^Oil Tag S! § (TaA). .-(TiO-), ^'■5|()5)S 

It.^ ^^^^ Ti0.(e-40)71 e^2^ LHOflAi TaA2^ SSlt.^ ElOi S^HS, TaA^S 

e^SSHIh. 5t.^ (Ta.Os),.,-(TiO.<). am(15) LH(H= TadQs WfflSj go^gtl■ iSOS 7IE]«r d+dt 
SS(Oxygen Vacancy) Ta £JXCT VS^^og ^JJSfSQl, 01 ifdb 5S2| TiO:; 

2i ^m2i i&giEOfl coa Qi2j sig 4^ s^7:le^ ^^*> ^^2.^ emv m sick 

S Idg S5S^^, (TbA), ,-(TiO-). 8^5^(15)^^01 S^(16)g «SoK)! S 3HmAIE17h 

acK 

^•■PKHIAI, 3^(15)s TiN, Td^, W, «N. WSi, Ru, (Ml., Ir. IrO., Pt£f WE S^?ll gl#{16a)« 
S SS8^7^U. (Ta_41s).,-(TiO;). a|5f(l5) ^ g^SjTJI gl#(16a)g 100 LHXI 6lttlA2J ^OTS E!S « 
gii#(16a) 4^011 g SSWI 2JtJ ?HIiAIH2J 27|Sj §g «tj§ !gf7aSh7| 

^^tl tim S g^gs °s^0l (TaJ}.),..-(TiO.-).«tSf(c=5D)g OlgSES SEH HO 

BWf(c=4-5) a TaA BfS|(c-25)g Olgtf 3HMAJEiaa g #Sgifg Sg 4= SCK S ^^2J 
(TaA)w-(TiO,), BfSfg :?2S|og ofgg S&SJySJ ^» :92g °J>^ TiOJ[ S^lt^SIOt 5171 
DiSOII Ta,0, WAS SIHS|-= S^Dil UIS8 71?JS!, S7|2j ^gO| ?4:SH1, SfSEIOi 2iCH 

a^S^B 2!7ras S7|S! #^(H|S g,^^^ SB OWa 2^ ^'^01 ^01- TaJl, g Omt* ^MAl 
EIMQ ^4=t.^ 27|5j sgg g§ ojQ_ s.*^. (TaA).-.-(Ti(t).ttfejs oggQi 371 mgoj 
2=2J SSig #7fAI?|7l ^SH ^2t^ 3»a :?52| ?HliSAia 2gO| §fi7^ SD. HKKI, 5HIBAIE1 2 
g ^« ggOl riej =?^st tmsm gSg Sg 4'7^ 271 IfflSOil &?l g§4=71 

S!I2. B?l S§ AI^NDI §0^ aifa71-g §e 4=2iQ. CiHOl, B S^S^ ggj Tcl-D. S§ 2 
e.HNI §^ SA|3^ RTA(Rapid Theraal Anneal )SS2i' QBTll 79$ <!i-thS§0| ga Si7l OQISOfl S7h ^ 
fi2F7J 2iQ. 

1. &Eai 4:Xig «gm7i o)Ei si7^^«^ 715 sf^ 3^g 'S^st-s bth; 
^71 m\ ui§i aaA)..-(Tia-),^3aetg sg§^=■ s 

$71 (TaA). .-(Tltfc). ^SaSf S^g SSSte &?ilg StfSlOl 01^0173^ 2g 
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(T<fc05),.,-(Titfc), ssffls^ aoil a^sj aas §a ai?i^ sae^g & 

f:*! ja^^^.s!ioiiH£i SEM 300 LHjq 5001CS s^Aigj ^EHg sgT sm7i^s*r ^awAi msi^m 
m ifaAi3i w.7bi: a= tyit 7^i5: m*i:'I(hiai ai3i ^sei^ 3«g ^s^s sh^ ^►E3i 

S:?^6. M 1 ti09 2{CHA|, 

^71 (TsL-O,),.,-(TI0b). SSillsr S(H1 ^Z?! 3^21 HF g7IU gejlf HF 

(TaA),-.-(TiO:). ^SJiSfE m S.myy Ti/Ia - 0.01 urn 1.0 OIU, U?\ (TaA)...-(TiO.), 
8. M ] Wli aCHAI, 

AIE1 15 g-g. 

g^tf 9. «1 8 SiOiAl, 

^71 Ta SmS s7m±= il7|g goB m97\ £E= SgS g§lF21 Ta(KrH,)« §?2! 

§ 140 LHTJI 200X21 LHMAI gSAI?! aSEI^ 2§ ^SSS S^£ ;iW2J ?HHAIEI 

S^*nO. «| 8*HHI 2J01A1, 

Ti Ti(0CH(CH.).-]4 ^If ffiB^^i tE^ §^^5toe Q 

S fe'SlPl 200 LHXI ara-c (HIAl g^^AIS JSSEI^ aS SS^^S 5)-= i:»2J JHUAIEI Sl^ 

g^tj II. M m%m 2ICHA1. 

Ti m^m sy\ S7i ^sra, Ticu. tdmat. toeat sngfeme s^x-as Al•l5^^ as ^§ 

*S tm i^:X^°J ?Hi»A|Ei SI 5 lit!. 

12. 8^4311 SlCHAi, 

Tag § sg^ 300 LH;q mo-c^ sjewiai uv-ae oigsKs ^Mti^ ai 5i-= a^sso 
m=m 13. m b %m sicHAi . 

^71 us § S§S 69Q IM7\ 950*c2| SE£h NJD. 0- SL= K? S$I?|H| SiJISOilAI ^A|§fe 31^ 
g^tr 14. :^ 1 t.KHI SJOiAi, 

^171 TIN, TaN. 9, W, BSi, Ru. tMU. Ir. IrfU. Pt2J ^ =^n ggig^S ^SSfe a 

15. » 1 tm SJOIAI, 

^71 «^ S^S 100 LHTa 600 A2I ^JMS °i7Sl 3^011 &SS2;g £ = e gS|« 



5-4 



^2001-0045961 



n n 1 



(a) 



(b) 



,.-^13 



— 12 

n 



-12 

n 



(c) 



^zzzzp gr??y| 



